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But
lpdp — pdv hence substituting we have
(195)
or for a small change of state
(196)                               ypdT=
To avoid introducing absolute temperature the left hand side may be put equal to cpdt, where dt is the observed change of temperature on the scale of the thermometer used in the experiment; and cp the** specific heat at constant pressure referred to the same scale. Moreover if cpdt is now put equal to dq, dq will represent the heat which would have to be taken from a calorimeter to bring the
gas back to its  original temperature,  and hence if ^   be put equal
to #, this is the same measure of the cooling effect as in the previous case. In other words, cooling effect takes the form of a fall of temperature in the gas itself instead of an absorption of heat from the calorimeter, and the method is practically the same. A difference would of course exist between the two cases if the change of temperature were considerable.
131. Comparison with the case of a gas rushing into a vacuum.
It is to be observed that while the porous plug experiment gives the correction for the constant pressure gas thermometer, Joule's original experiment of a gas rushing into vacuum gives the correction for the constant volume thermometer. In that experiment the energy remains constant hence
(197)                        y9dT+(l9-p)dv-Q. Writing
(198)               *— *£~V.-
#' affords a measure of the  cooling effect and the equation becomes
With this method the correction for the constant pressure thermometer would contain terms depending on the deviations from Boyle's Law, which could not be neglected.
132. Inversion of the porous plug effect.   It will be noticed that the cooling effect % vanishes if dv
or                    '                   q - 0,
